The biogenesis of mitochondrial membranes in the yeast Saccharomyces cerevisiae.
Membrane lipids of yeast mitochondria have been enriched by growing yeast cells in minimal medium supplemented with specific unsaturated fatty acids as the sole lipid supplement. Using the activity of marker enzymes for the outer (kynurenine hydroxylase) and inner (cytochrome c oxidase and oligomycin-sensitive ATPase) mitochondrial membranes, Arrhenius plots have been constructed using both promitochondria and mitochondria obtained from O2-adapting cells in the presence of a second unsaturated fatty acid (i.e. linoleate (N2) to elaidic (O2)). Transition temperatures which reflect the unsaturated fatty acid enrichment of the new membranes reveal interesting features involved in the mechanism of the assembly of these two mitochondrial membranes. This approach was further enforced with both lipid depletion and mitochondrial protein inhibition studies. Kynurenine hydroxylase which does not require fatty acid for its continued synthesis during aerobiosis seems to be incorporated into the preformed linoleate-anaerobic outer membrane. The newly synthesized activities of inner mitochondrial membrane enzymes on the other hand, appear to integrate their activity into newly formed aerobic-elaidic-rich inner membrane. These latter enzymes show a distinct dependence on fatty acid supplement for their continued synthesis during their aerobic phase. This suggests that O2-dependent proteo-lipid precursors are formed before these enzymes are integrated into their membrane mosaic. Two separate models are proposed to explain these results, one for the lipid-rich outer mitochondrial membrane and another for the protein-rich inner mitochondrial membrane.